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 Introduetion S
In 1998, the Congress requested that the Depariment o1 Health and Human Scrvmes :

(HHS) conduct an initial assessment of the feasibility and pubtic health implications of a deta;led_ _ R

study of the health impact on the American people of radioactive fallout from the testing of =~
nuclear weapons. In response to that request, HHS has developed preliminary estimates of dose
and health risks from exposure to radioactive fallout from nucisar weapons tests conducted from

1951 through 1962 at the Nevada Test Site (NTS), as well as ot other sites throy, ghoutma worm Yo

(“glohal” tests).

In developing this assessment, HHS has actively soliciied input from the public aud from' L "

the Advisory Committee for Energy-Related Epidemiologic Rosearch (ACERER). Both written

and oral Progress reports have been given to ACERER and Cuagressional staff during the course :

of the project. Copies of previous, written progress reparts wi re available for public review, and
all written and oral comments received on these progress repo: ts were carefully conmdmd in the:
preparation of the Technical Repart.

Timeline for Technical Report Completion

Scientists at the CDC and at the NCJ have prepared an extensive two-volume Technijcal
Report providing details on the scientific methods and conclu.jons of this feasibility study. The -
draft Technical Report will ba peer reviewed by the National /«cademy of Sciences’ Committee
on Assessment of CDC Radiation Studies. A report from that committes is expectad six to nine
months after initiation of the commitiee’s deliberations. In ad fition, the Technical Report will
be available in draft for public review on the Intemet at http:// www.cde.gov/nceh/radiation
{defaulthtm. A printed copy of the draft will also be availabl: from the Radiation Studies
Branch, Division of Environmental Hazards and Health Effecis, National Center for
Environmental Health, Centers for Disease Control and Preve: tion, Mail Stop B39, 1600 Clifion
Roed NE, Atlanta, Georgia 30333; phone: (404) 498-1800; fa' - (404) 498-1811; email: NTS and
Global Fallout Report@ede.gov

All comments received will be carefully considered in the preparation of the final version
of the Technical Report. No formal recommendations concering future fallout-related work
should be made unti] peer review of the draft Technical Report far this feasibility project i is
complete.

Summary of Activitics
The activities undertaken during this project can be divided ino five major areas:
* Document location and retrieval;
» Radiation dose estimation;
¢ Review of epidemiologic literature;
» Risk assessment; and
s Development of a health cormmunication strategy.
Some preliminary findings from each of these areas are discusied in the sections that follow.



Document Loeation and Retrieval. An extensive sea ch has been made for documents -
related to ouclear weapons fellout. Although a Jarge number «.f summary reports velated to- -
nuclear weapons fallout have been published, many of the prinery documents upon which these
summary reports are based will be lost forever if they are not Jocated and eschived soon. -
Documents related to nuclear weapons festing will always be valuable to the scientific and L..th
community. ' .

Radiation Dose Estimation. At the beginning of this aroject, information on radiation
doses received by the American people across the continental nited States from nuclear - -
weapons testing was sparse. Some estimates were presented i« the NCI report on Jodine-131
exposures from the tests conducted at the NTS (NCI, 1997) ar.d in the reports of the United -
Nations Scientific Committes on the Effacts of Atomic Radial.on (UNSCEAR) (for example,
UNSCEAR, 2000), in which doge estimates from all nuclear veapons tests are averaged for the
populations of large latinide bands. In addition, an abundant, it highly fragmented, literature
was available on measurements of radionuclides in various environmental media and on dose
estimates for specific locations or regions. In this project, for he first time, preliminary dose .
estimates for representative persons in all counties of the cont:guous United States have been
estimated for the most important radionuclides produced as a 1 asult of nuclear weapons testing
from 195] through 1962 by the United States and other natior .

Any person living in the contiguous United States sinc.: 1951 has been exposed to
radioactive fallout, and all organs and tissues of the body haw«: recejved some radiation exposure.
For persons employed in the nuclear industry at this time, thes.> fallout doses would have been in
addition to any occupational doses they may have received. F.llout doses were estimated
separately for the tests conducted at the NTS and for the tests « onducted at other sites thronghout
the world (global testing) and then combined, partly for the following three reasons: (1) the data -~
available for estimating fallout were not of the same type for thie tests conducted at the NTS and
for the glohal tests, so different methods bad to be used; (2) fz!lout from these two sources
resulted in dissimilar geographic patterns of deposition of radiactivity across the contiguous
United States; and (3) the relative importance of the various rudionuelides was not the same for
the tests conducted at the NTS and for the global tests, resulting in differences in the relative |
importauce, by organs, of the doses.

Lifetime dose estimates were calculated separately for +xternal and for internal
irradiation. External irradiation results from exposure to radizijon emitted outside of the hedy,
for example, by radionuclides present on the gronnd; the corre-sponding doses are similar in most
body organs. In this feasibility study, two approximations we e made: extarnal dose to the red
bone marrow is equal to external dose to the thyroid gland, an:| external dose does not depend on
age. On the other hand, intemal irradiation results from the di-cay of radionuclides incorporated
into the body by inbalation or ingestion, with levels of exposu.e varying according tothe -
distribution of radionuclides in the organs and tissues of the b. .dy; for example, radioiodines
concentrate in the thyroid gland, whereas radiostrontium is miinly found in bone tissues. In this
feasibility study, particular attention was given to the dose estimates for the thyroid gland and for
the red bone marrow, as thyroid diseases and lenkemia were p.esumed ta be potential health
effects resulting from fallout exposures.

Because the purpose of the project was only to determae feasibility, there was no
intention in the requircd timeframe to develop new tools or to zather all data nocded to complete
an extensive study of doses to Americans from nuclear weapaous tests conducted by the United



States and other nations. Tnstead, preliminary doses have beer, calculated on the basis of 2. - _: _
detailed review of a limited number of reports and available d se assessment models. In some -
cases - particulasly for the doses resulting from the intake of storter-lived radionuclides (8.8, -

Todine-131) in global fallout - the doses calculated may have considerable ervor. Future work: o

waonld imprave the precision of these calculations. o
The usefulness of the doses estimated in this project is limited to radimentary evaluations
of the average impact on limited health outcomes for the poptlation of ths United States. - R
Because of the low precision of the estimates, these doses sho:dd not be used to estimate health
effects for specific individuals or for subpopulations. The go: of these caleulatjons wasto -
determine feasibility only, and, therefore, the magnitude of th- uncertainty of these doses has not
always been evaluated. Although the computed county-specil ¢ deposition densities and-doses -
(presented in 4 series of maps in the Technical Report) are une. ertain, dose maps, such as shown
in the Figure, are uscful to illustrate general spatial pattems o1 fallout exposure for average
individuals across the United States. R

Figure. Preliminary cstimates of the total radiation dose (milliGray [mGy]) to the red bome
marrow of children born 1 Jamary 1951 from NTS and globai fallout for all radionuclides.

As examples of results from this study, a summery of «loses averaged over the coﬁti_g'uou.s' |
 United States is presented in the Table at the end of this repon. Because the thyroid and e E

bone marrow are among the most radiosensitive organs and 1i: sues of the body, their doses were

selected as examples for presentation (Table). Thyrold cance:, non-cancer thyroid disease, and -
Jeukemia, which arises from the red bone manow, are health . ffects that could be studied ifa
mare detailed evaluation is conducted. o



Review of Epidemiologic Literature, Mainly becaus: of the results of the ongoing -
studies of stomic bomb survivors in Hiroshima and Nagasaki ~ad of patients recejving medical -
radiation, a great deal is known about a wide variety of heakh . ffects resulting from acwte
external irrediation delivered at relatively high dose levels. There is, however, only limited -
knowledge of health effects from chranic, low doses of intemu| irradiation from radionuclides.
such as Todine-131. A number of populations outside the Uniy:d States have been exposed to .
higher levels of radiciodine and other radionwclides than the Uaited States population. These
populations include residents of the Republic of the Marshall )slands; people living near the
nuclear weapons test site in Semipalatinsk, Kazakhstan; peopl:: exposed to large releases from
the Chernobyl nuclear power station accidept in Ukraine; and icople living pear the Mayak
muclear fue] reprocessing plant in Russia. Ongoing dosimetric and epidemiologic studies of
these populations, as well as other groups such as workers exp.sed on the job, bave provided
some uscful initial data that may advance our knowledge of the health consequences of radiation -
exposure resulting from radionuclide intakes. In pacticular, pu.liminary results rom the

. Chernoby! studies indicate that intemnal exposure to lodine-131 in childhood can increase the risk -
of develaping thyroid cancer, although the magnitude and dur.tion of the risk cannot yet be -
quantified accurately. Also, ongoing studies of populations living near the Mayak nuclear fuel
reprocessing plant in Russia may improve the risk estimate fo. leukemia associated with
protyacted radiation exposure. Expansion or enhancement of 11xcse investigations may be useful
to better characterize radiation risks associated with chronic, . w doses resulting from exposure
to fallout.

Epidemiologic studies conducted so far in the United {.tates have supgested an
association hetween exposure to NTS fallout and thyroid neopilasma as well as leukemia, -.
although these findings are not definitive. The University of | ftah is extending the follow-up for
a previous spidemiologic study of children wha lived in the viinity of the NTS in the 1950s;
results are expected to be available in a few years. '

Risk Asseasment. The relation between the dose from: radioactive materials and the risk
for disease in a population may be described by models that e press health risk as a functionof -~
‘ . "'E"‘I sy . fuagi= T .y I_!!v,'_r.-:







expressing risks for specific cancers, identification of potentialiy highly exposed pupulatiorié.- Fs
and characterization of lifestyle and other bebaviaral factors that could affect the patential for

‘expasure and for 1isk). However, even with these impraveme fs, Tisk estimates that are
developed far fallout exposures will remain highly uncertain. iz addition, such estimates - . .
represent the average risk to members of a population group who shars common characteristics
such as age, place of residence, and dietary factors. The true 1:5k to individuals in the United .
States may vary substantially from the average for many reascis, e.g., a difference in their dose
from the predicted value, their lifestyle patterns, other cnvi:on.nental expasures, their individual
| [ L-S— L I | ,,7“@“_ - s - _ - BT




Conclusio’ns' SR B |
Scientists at CDC and NCI have prepared an extensive two-volume draft Technical
Report that provides the details of the wark completed by this jroject end discossed inthis

Progress Report. The draft Technical Report will be available for public and scientific review
and it will be pees revicwed by the National Aca lemy of Sciei.ces’ Committee on Assessment of
CDC Radiation Studies. All comments received will be carefi [y considered in the praparation
of the fina! version of the Technical Report. No formal recominendations concerping future - .-
fallout-related work should be made until peer review of the diaft Technical Report for this
feasibility project is complete. I RN U
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